Smooth muscle cholinergic denervation hypersensitivity in diverticular disease.
Evidence from clinical and laboratory investigations into the causes of diverticular disease suggests that disturbances in cholinergic activity are important, the effector mechanisms of which have yet to be established. We aimed to investigate the role of smooth muscle and neural cholinergic activity in the pathogenesis of this disease. Two investigators independently did a blinded immunohistochemical image analysis of localising antibodies to choline acetyltransferase, co-localised with protein gene product (PGP)--a marker of general neural tissue-and smooth muscle muscarinic M3 receptors, on three histological sections of sigmoid colons from ten patients with diverticular disease and ten controls, after resections for rectal tumours. We also did isotonic organ bath experiments to assess muscle strip sensitivities to exogenous acetylcholine. In circular muscle, activity of choline acetyltransferase was lower in patients with diverticular disease than in controls: median percentage surface area of choline acetyltransferase over PGP was 17.5% (range 10.0-37.0) in patients with diverticular disease and 47.0% (29.0-54.0) in controls (p<0.0001). M3 receptors were upregulated in patients with diverticular disease compared with controls: the median surface area was 13.2% (6.0-23.3) in patients with diverticular disease and 2.5% (1.6-3.7) in controls (p<0.0001). The sensitivity to exogenous acetylcholine was increased in patients with diverticular disease (mean -log EC(50) 5.6 [SD 0.3]) compared with controls (4.9 [0.5]; difference 0.7 [95% CI 0.3-1.1], p=0.006). In longitudinal muscle, choline acetyltransferase activity was lower in patients with diverticular disease (median 19.5%, range 12.0-30.0) than in controls (47.0%, 35.0-60.0; p<0.0001), with upregulation of M3 receptors in diverticular disease (diverticular disease 7.8% [1.9-20.4], controls 1.7% [0.8-3.0]; p<0.0001). However, sensitivity to exogenous acetylcholine did not differ between the two groups (diverticular disease mean 5.6% [SD 0.3], controls 5.2% [0.4]; difference 0.4% [95% CI -0.02-0.7], p=0.06). Our results suggest that cholinergic denervation hypersensitivity can affect smooth muscle. Upregulation of smooth muscle M3 receptors might account for specific clinical, physiological, and pharmacological abnormalities associated with diverticular disease.